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PURPOSE: To prevent an edge of end faces of a permanent 
magnet from being 

chipped, cracked or damaged due to contact with a foreign 
matter by extending 

resin to the edge of both end faces of the permanent magnet 
so that it may be 

formed in the shaped of a flange, in a rotor which is made 
by connecting and 

fastening the cylindrical permanent magnet and a shaft with 
resin . 

CONSTITUTION: A shaft 3 is longitudinally located at the 
center of a 

cylindrical space of a molding die and then, a permanent 
magnet 1, a spacer 2 

and another permanent magnet 1 are stacked in order. 
Projections which, being 



brought into contact with a part of a lower end face of the 
permanent magnets, 

support the permanent magnets are provided at the bottom of 
the molding die to 

position the permanent magnets 1. When the molding die is 
filled with resin by- 
injection, the resin creeps through a space between the 
projections and then 

goes around to an edge of the permanent magnets, forming 
flanges 11. By this 

method, the edge of end faces of the permanent magnets 1 
are covered with the 

resin 7 and therefore, a part of the permanent magnets 
which are easily brought 

into contact with the other components is protected at the 
time of assembly and 

chipping or cracking of the permanent magnets can be 
avoided . 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of resin Rota used for example, 

for a permanent magnet form stepping motor, and its Rota. 

[0002] 

[Description of the Prior Art] For example, a permanent magnet form stepping motor arranges the stator 
yoke which has a magnetic pole gear tooth so that resin Rota supported free [ rotation ] may be 
countered. This resin Rota consists of a permanent magnet 1 formed in the shape of [ in the air ] a 
cylinder, a shaft 3 located at the center of a permanent magnet 1 , and a mould resin 7 which carries out 
fixing fabrication of the inner circumference of the boss section 5 and the aforementioned permanent 
magnet 1 which this shaft 3 inserts at one, as shown in drawing 10 and drawing 1 1 . 
[0003] such manufacture of resin Rota is shown in draw in g 12 — as — fabrication — the shaft 3 which 
formed pillar-like space in the interior of metal mold 9, and has been arranged by the center of the 
cylinder-like permanent magnet 1 and a permanent magnet 1 in it lengthwise — allotting ~ a resin — for 
example, it was what is performed by carrying out injection restoration and carrying out connection 
fixation of both 1 and 3 

[0004] Thus, the portion of the size L like the thick half had exposed the end face of the permanent 
magnet 1 of manufactured resin Rota ( drawing 10 ). Namely, as for the end face of a permanent magnet 
1 , the radial inside was covered for the half with the collar 1 1 of the resin with which only the size about 
[ of a permanent magnet / thick ] a half was installed by radial, thus, a half is exposed and a half is 
covered with a resin — a permanent magnet 1 — fabrication « the time of allotting perpendicularly into 
metal mold 9 — a positioning sake ~ the soffit of a permanent magnet 1 -- fabrication ~ it is because it is 
necessary to make the pars basilaris ossis occipitalis of metal mold 9 contact 
[0005] 

[Problem(s) to be Solved by the Invention] Thus, when the periphery marginal part of the end face of the 
exposed permanent magnet 1 contacted the stator yoke etc, on the occasion of stepping motor assembly, 
a chip and a crack occurred, and resin Rota was dropped accidentally and the aforementioned marginal 
part was damaged completely, it was. If such a chip, a crack, or breakage occurs, the resin Rota will 
become a defective. 

[0006] this invention was accomplished in order to solve the above trouble, it lacks in the periphery 
marginal part of an end face, and aims at offering Rota for stepping motors which can prevent that a 
crack or breakage arises, and its manufacture method. 
[0007] 

[Means for Solving the Problem] Rota for stepping motors which carried out connection fixation of the 
shaft with which the 1 st invention of this application has been arranged at the center of a cylinder-like 
permanent magnet and this permanent magnet with the resin in order to attain the above purpose — 
setting ~ the aforementioned resin -- up to the periphery marginal part of the ends side of the permanent 
magnet of the aforementioned cylindrical shape ~ a collar ~ it is Rota for stepping motors characterized 
by being installed by the * * 

[0008] In the manufacture method of Rota for stepping motors which is filled up with a resin inside and 
carries out connection fixation of both the 2nd invention — fabrication -- metal mold — inside ~ a 
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cylinder-like permanent magnet — arranging ~ the center of this permanent magnet — a shaft ~ length — 
arranging — the aforementioned fabrication - metal mold — the aforementioned fabrication — forming a 
salient in the pars basilaris ossis occipitalis of metal mold, and making the soffit side of the permanent 
magnet of the shape of an aforementioned cylinder support — the aforementioned resin - up to the 
periphery marginal part of not only the upper-limit side of the aforementioned permanent magnet but a 
soffit side — turning ~ being crowded — a collar ~ it is the manufacture method of Rota for stepping 
motors characterized by being installed by the ** 

[0009] In the manufacture method of Rota for stepping motors which is filled up with a resin inside and 
carries out connection fixation of both the 3rd invention — fabrication ~ metal mold - inside - a 
cylinder-like permanent magnet - arranging - the center of this permanent magnet — a shaft - length ~ 
arranging — the aforementioned fabrication - metal mold ~ the aforementioned fabrication ~ the 
supporting material which supports the soffit side of the permanent magnet of the shape of an 
aforementioned cylinder at the pars basilaris ossis occipitalis of metal mold -- preparing - this 
supporting material - the aforementioned fabrication, while being prepared possible [ frequent 
appearance ] from the pore formed in the inside of metal mold When it fills up with the aforementioned 
resin and fabrication is made, it is the manufacture method of Rota for stepping motors characterized by 
making it absorbed in the aforementioned pore. 

[0010] while the supporting material in which this frequent appearance is possible is prepared through a 
spring and engrossing it in a pore like the 4th invention by the pressure of the resin with which it fills up 
~ the aforementioned fabrication ~ metal mold ~ when the Rota mold goods are taken out from inside, 
it can be made to return to the original position according to the stability of the aforementioned spring 
[001 1] the spacer which fixes in one with the aforementioned resin to the end face of the permanent 
magnet of the shape of an aforementioned cylinder in Rota for stepping motors which carried out 
connection fixation of the shaft with which the 5th invention has been arranged at the center of a 
cylinder-like permanent magnet and this permanent magnet with the resin « preparing ~ the 
aforementioned resin - the gap of this spacer or a spacer ~ passing — up to the periphery marginal part 
of the aforementioned end face — a collar — it is Rota for stepping motors characterized by to be 
installed by the ** 

[0012] In the manufacture method of Rota for stepping motors which is filled up with a resin inside and 
carries out connection fixation of both the 6th invention ~ fabrication — metal mold ~ inside — a 
cylinder-like permanent magnet ~ arranging ~ the center of this permanent magnet ~ a shaft — length ~ 
arranging ~ the aforementioned fabrication - metal mold - The spacer which supports the soffit side of 
the permanent magnet of the shape of an aforementioned cylinder at the pars basilaris ossis occipitalis of 
metal mold is arranged, the aforementioned fabrication — It is the manufacture method of Rota for 
stepping motors characterized by making the aforementioned resin and this spacer fix in one in the case 
of fabrication, and installing the aforementioned resin to the periphery marginal part of the 
aforementioned soffit side through the gap of the aforementioned spacer or a spacer. 
[0013] In the manufacture method of Rota for stepping motors which is filled up with a resin inside and 
carries out connection fixation of both the 7th invention ~ fabrication ~ metal mold -- inside — a 
cylinder-like permanent magnet ~ arranging ~ the center of this permanent magnet ~ a shaft ~ length - 
arranging ~ the aforementioned fabrication - metal mold - It supports according to the planar pressure 
force with the internal surface of metal mold, the aforementioned fabrication ~ the bore of metal mold - 
the outer diameter of the aforementioned permanent magnet ~ small — setting up — this permanent 
magnet — this fabrication — pressing fit in metal mold ~ the aforementioned permanent magnet — the 
periphery and aforementioned fabrication — the soffit side of this permanent magnet, and the 
aforementioned fabrication — between the partes basilaris ossis occipitalis of metal mold — a crevice ~ 
preparing ~ the aforementioned resin - from the aforementioned crevice up to the periphery marginal 
part of the soffit side of the aforementioned permanent magnet — turning — being crowded ~ a collar — 
it is the manufacture method of Rota for stepping motors characterized by being installed by the ** 
[0014] 

[Function] a collar — possibility of a stator yoke etc. contacting this marginal part and producing a chip, 
a crack, and also breakage with the resin installed by the ** since it is covered to the periphery marginal 
part of the ends side of a cylinder-like permanent magnet can be made small 
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[0015] thus, a resin ~ a collar — for installing in a ** -- fabrication - a salient can be formed in the pars 
basilaris ossis occipitalis of metal mold, and it can carry out by rotating a resin by preparing a crevice 
between the soffit side of a permanent magnet, and a pars basilaris ossis occipitalis 
[0016] or fabrication ~ the supporting material prepared possible [ frequent appearance ] from the pore 
formed in the inside of metal mold - the soffit side of a permanent magnet - supporting - this soffit 
side and fabrication — it is carried out also by preparing a crevice between the partes basilaris ossis 
occipitalis of metal mold the pressure of the resin with which prepares this supporting material through a 
spring and it fills up — using ~ fabrication — while making it absorbed in the interior of metal mold — 
the aforementioned fabrication ~ metal mold ~ when the Rota mold goods are taken out from inside, it 
can be made to return to the original position according to the stability of the aforementioned spring 
[0017] moreover, instead of [ of the aforementioned supporting material ] — the soffit side of a cylinder- 
like permanent magnet -- a spacer — supporting ~ the gap of a spacer — passing — a resin ~ a collar — 
installed by the **, in this case, a spacer fixes to the end face of the permanent magnet of manufactured 
Rota in one, and remains in it 

[001 8] moreover, a permanent magnet — fabrication — without it uses the thing which presses fit to 
metal mold and supports a permanent magnet according to the planar pressure force of pressing fit then 
the aforementioned supporting material, or a spacer ~ up to the end-face periphery marginal part of a 
cylinder-like permanent magnet -- a resin — a collar — it can install in a ** 
[0019] 

[Example] The example about the 1st and 2nd invention is explained based on d rawin g 1 - drawing_4 . 
Rota shown in dra wing 1 and drawing 2 installs the cylinder-like two permanent magnets 1 in the 
longitudinal direction of a shaft 3 side by side. Connection fixation of these permanent magnets 1 and 
the shaft 3 is carried out with the resin 7. That is, the shaft 3 is in the state where it was inserted in the 
boss section 5 formed with the resin, and the rib 6 which follows the boss section 5 is following the resin 
7 of permanent magnet 1 inner circumference in one. 

[0020] This resin 7 forms the collar 1 1 which reaches to the periphery marginal part of the ends side of 
the cylinder-like permanent magnet 1. That is, in the soffit side, as shown in drawing 2 , the radial 
portion 13 is formed in the circumferencial direction of Rota in 120-degree pitch. The nose of cam of 
each radial portion 1 3 is attained to the periphery marginal part. And a nose of cam is extended to a 
circumferencial direction, and forms the narrow ring-like portion 15. The radial sizes of this ring-like 
portion 15 are about about 1 of the thick size of the cylinder of a permanent magnet 1/2. Between radial 
partial 13 comrades, it is the crevice 17 of an abbreviation flabellate, and it is not covered by the resin 7. 
[0021] In addition, if it is in this example, although there is no portion which the above crevices 17 are 
not formed in the collar 1 1 by the side of the upper-limit side of a permanent magnet 1 , but a permanent 
magnet 1 exposes, you may form the crevice 17 same also to the collar 1 1 by the side of the upper-limit 
side of a permanent magnet 1 as a soffit side side. 

[0022] Rota shown in drawin g 1 and drawing 2 — fabrication — it is manufactured by forming the salient 
(not shown) of an abbreviation flabellate in the pars basilaris ossis occipitalis of metal mold namely, the 
former ~ the same -- fabrication - the shaft 3 located in the space of the shape of a pillar of metal mold 
at the permanent magnet 1 of the shape of an aforementioned cylinder and the cylinder-like center is 
arranged perpendicularly A spacer 2 is formed between two permanent magnet 1 comrades, and a 
permanent magnet 1, a spacer 2, and a permanent magnet 1 will be in the state where it was put upon the 
longitudinal direction of a shaft 3 in order, and will be arranged, this fabrication — the salient of three 
abbreviation flabellates is formed in the pars basilaris ossis occipitalis of metal mold at intervals of 120 
degrees of each To about about 1 of the soffit side thickness of a permanent magnet 1/2, the edge of the 
radial outside of a salient of an abbreviation flabellate contacts, and is supported. Positioning of a 
permanent magnet 1 is performed by this contact. 

[0023] If injection restoration of the resin is carried out after arranging a permanent magnet 1 and a shaft 
3, a resin will reach to the periphery marginal part of the wraparound permanent magnet 1 through the 
gap of salients. Thereby, the radial portion 13 and the ring-like portion 15 of a collar 1 1 are formed. 
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Claims 

1 . A rotor for stepping motors, in which a permanent magnet in a cylindrical shape and a 
shaft, which is positioned at the center of said permanent magnet, are connected and anchored 
together by resin, characterized by the aforementioned resin being extensionally provided in the 
shape of a flange all the way to the outer circumferential edge area at both end faces of the 
aforementioned permanent magnet in a cylindrical shape. 
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2. A manufacturing method of a rotor for stepping motors, in which a permanent magnet 
in a cylindrical shape is positioned within a molding die, a shaft is vertically positioned at the 
center of said permanent magnet, resin is poured into the aforementioned molding die and hoth 
the magnet and shaft are connected and anchored together, characterized by projections being 
formed at the bottom part of the aforementioned molding die and the lower edge face of the 
aforementioned permanent magnet in a cylindrical shape being supported so that the 
aforementioned resin enters not only the upper edge face of the aforementioned permanent 
magnet but also the outer circumferential edge area at the lower edge face and is extensionally 
provided in the shape of a flange. 

3. A manufacturing method of a rotor for stepping motors, in which a permanent magnet 
in a cylindrical shape is positioned within a molding die, a shaft is vertically positioned at the 
center of said permanent magnet, resin is poured into the aforementioned molding die and both 
the magnet and shaft are connected and anchored together, characterized by a supporting 
member which supports the lower edge face of the aforementioned permanent magnet in a 
cylindrical shape being provided at the bottom part of the aforementioned molding die, said 
supporting member being provided in a manner so that it can come in and out of a hole area, 
which is formed at the inner face of the aforementioned molding die, and it goes into the 
aforementioned hole area when the aforementioned resin is poured and molded. 

4. The manufacturing method of a rotor for stepping motors described in Claim 3 
characterized by the aforementioned supporting member, which can come in and out, being 
provided with an inclusion of a spring, which energizes the supporting member in the 
aforementioned molding die, it goes into the aforementioned hole area by the pressure of the 
resin, which is poured into said molding die, and it returns to the original position by the 
restoring force of the aforementioned spring when a molded rotor is taken out of the 
aforementioned molding die. 

5. A rotor for stepping motors, in which a permanent magnet in a cylindrical shape and a 
shaft, which is positioned at the center of said permanent magnet, are connected and anchored 
together by resin, characterized by a spacer, which is integrally anchored to the aforementioned 
resin, being provided at the edge face of the aforementioned permanent magnet in a cylindrical 
shape, and the aforementioned resin passing through said spacer or gaps in the spacer and being 
extensionally provided in a flange shape all the way to the outer circumferential edge area of the 
aforementioned edge face. 

6. A manufacturing method of a rotor for stepping motors, in which a permanent magnet 
in a cylindrical shape is positioned within a molding die, a shaft is vertically positioned at the 
center of said permanent magnet, resin is poured into the aforementioned molding die and both 
the magnet and shaft are connected and anchored together, characterized by a spacer which 
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supports the lower edge face of the aforementioned permanent magnet in a cylindrical shape 
being arranged at the bottom part of the aforementioned molding die, the aforementioned resin 
and said spacer being integrally anchored together at the time of molding, and the 
aforementioned resin being extensionally provided all the way to the outer circumferential edge 
area of the aforementioned lower edge face through the aforementioned spacer or gaps of the 
spacer. 

7. A manufacturing method of a rotor for stepping motors, in which a permanent magnet 
in a cylindrical shape is positioned within a molding die, a shaft is vertically positioned at the 
center of said permanent magnet, resin is poured into the aforementioned molding die and both 
the magnet and shaft are connected and anchored together, characterized by the inner diameter of 
the aforementioned molding die being established to be smaller than the outer diameter of the 
aforementioned permanent magnet, said permanent magnet being press-fit into said molding die 
so that the aforementioned permanent magnet is supported by the face pressure between its outer 
circumference and the face of the inner wall of the aforementioned molding die, a gap being 
provided between the lower edge face of said permanent magnet and the bottom part of the 
aforementioned molding die, and the aforementioned resin entering through the aforementioned 
gap up all the way to the outer circumferential edge area of the lower edge face of the 
aforementioned permanent magnet and being extensionally provided in the shape of a flange. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

This invention concerns a resin rotor used in permanent magnet type stepping motors, for 
example, and a manufacturing method thereof. 

[0002] 
Prior art 

In a permanent magnet type stepping motor, for example, a stator yoke having a magnetic 
pole gear is positioned facing a resin rotor, which is supported in a freely rotatable manner. This 
resin rotor, as illustrated in Figures 10 and 1 1, for example, consists of a permanent magnet (1) 
formed in a hollow cylindrical shape, a shaft (3) positioned at the center of the permanent 
magnet (1), a boss part (5) into which this shaft (3) is fit, and a molding resin (7) which 
integrally anchors and is molded to the inner circumference of the aforementioned permanent 
magnet (1). 
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[0003] 

Such a resin motor is manufactured, as illustrated in Figure 12, by forming a space in the 
form of a column inside a molding die (9), positioning cylindrically shaped permanent magnets 
(1) and a shaft (3), which is positioned in a vertical direction at the center of the permanent 
magnet (1) within said space, injection-pouring resin, for example, and connecting and anchoring 
both (1) and (3) together. 

[0004] 

The edge face of the permanent magnet (1) of the resin rotor manufactured in this manner 
has a part of size L, which is about the half its thickness, exposed (Figure 1 0). More precisely, 
the inside half of the edge face of the permanent magnet (1) in the direction of the radius is 
covered by a flange (1 1) of the resin, which flange is extensionally provided in the direction of 
the radius for a length of about half the thickness of the permanent magnet. Half is exposed and 
half is covered with the resin in this manner because it is necessary to allow the lower edge of 
the permanent magnet (1) to contact the bottom part of the molding die (9) for positioning when 
vertically positioning the permanent magnet (1) inside the molding die (9). 

[0005] 

Problem to be solved by the invention 

When the outer circumferential edge area of the edge face of the permanent magnet (1) 
that is exposed in this manner contacts the stator yoke, for example, during assembly of a motor, 
it occasionally chips and cracks. When a resin rotor was accidentally dropped, the 
aforementioned edge part sometimes broke completely. When such chipping, cracking, and 
breaking occur, that resin rotor becomes a defective product. 

[0006] 

The objective of this invention, which is made for solving the problem above, is to offer a 
rotor for stepping motors in which chipping, cracking, and breaking in the outer circumferential 
edge part of the edge face can be prevented, and a manufacturing method thereof. 

[0007] 

Means to solve the problem 

For attaining the objective above, invention 1 in this application is a rotor for stepping 
motors, in which a permanent magnet in a cylindrical shape and a shaft, which is positioned at 
the center of said permanent magnet, are connected and anchored together by resin, is 
characterized by the aforementioned resin being extensionally provided in the shape of a flange 
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all the way to the outer circumferential edge area at both end faces of the aforementioned 
permanent magnet in a cylindrical shape. 

[0008] 

Invention 2 is a manufacturing method of a rotor for stepping motors, in which a 
permanent magnet in a cylindrical shape is positioned within a molding die, a shaft is vertically 
positioned at the center of said permanent magnet, resin is poured into the aforementioned 
molding die and both the magnet and shaft are connected and anchored together, which is 
characterized by projections being formed at the bottom part of the aforementioned molding die 
and the lower edge face of the aforementioned permanent magnet in a cylindrical shape being 
supported so that the aforementioned resin enters not only the upper edge face of the 
aforementioned permanent magnet but also the outer circumferential edge area at the lower edge 
face and is extensionally provided in the shape of a flange. 

[0009[ 

Invention 3 is a manufacturing method of a rotor for stepping motors, in which a 
permanent magnet in a cylindrical shape is positioned within a molding die, a shaft is vertically 
positioned at the center of said permanent magnet, resin is poured into the aforementioned 
molding die and both the magnet and shaft are connected and anchored together, which is 
characterized by a supporting member which supports the lower edge face of the aforementioned 
permanent magnet in a cylindrical shape being provided at the bottom part of the aforementioned 
molding die, said supporting member being provided in a manner so that it can come in and out 
of a hole area, which is formed at the inner face of the aforementioned molding die, and it goes 
into the aforementioned hole area when the aforementioned resin is poured and molded. 

[0010] 

As in invention 4, the supporting member, which can come in and out, is provided with 
an inclusion of a spring, it goes into the aforementioned hole area by the pressure of the resin, 
which is poured into said molding die, and it returns to the original position by the restoring 
force of the aforementioned spring when a molded rotor is taken out of the aforementioned 
molding die. 

[0011] 

Invention 5 is a rotor for stepping motors, in which a permanent magnet in a cylindrical 
shape and a shaft, which is positioned at the center of said permanent magnet, are connected and 
anchored together by resin, which is characterized by a spacer, which is integrally anchored to 
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the aforementioned resin, being provided at the edge face of the aforementioned permanent 
magnet in a cylindrical shape, and the aforementioned resin passing through said spacer or gaps 
in the spacer and being extensionally provided in a flange shape all the way to the outer 
circumferential edge area of the aforementioned edge face. 



[0012] 

Invention 6 is a manufacturing method of a rotor for stepping motors, in which a 
permanent magnet in a cylindrical shape is positioned within a molding die, a shaft is vertically 
positioned at the center of said permanent magnet, resin is poured into the aforementioned 
molding die and both the magnet and shaft are connected and anchored together, characterized 
by a spacer which supports the lower edge face of the aforementioned permanent magnet in a 
cylindrical shape being arranged at the bottom part of the aforementioned molding die, the 
aforementioned resin and said spacer being integrally anchored together at the time of molding, 
and the aforementioned resin being extensionally provided all the way to the outer 
circumferential edge area of the aforementioned lower edge face through the aforementioned 
spacer or gaps of the spacer. 



[0013] 

Invention 7 is a manufacturing method of a rotor for stepping motors, in which a 
permanent magnet in a cylindrical shape is positioned within a molding die, a shaft is vertically 
positioned at the center of said permanent magnet, resin is poured into the aforementioned 
molding die and both the magnet and shaft are connected and anchored together, which is 
characterized by the inner diameter of the aforementioned molding die being established to be 
smaller than the outer diameter of the aforementioned permanent magnet, said permanent magnet 
being press-fit into said molding die so that the aforementioned permanent magnet is supported 
by the face pressure between its outer circumference and the face of the inner wall of the 
aforementioned molding die, a gap being provided between the lower edge face of said 
permanent magnet and the bottom part of the aforementioned molding die, and the 
aforementioned resin entering through the aforementioned gap up all the way to the outer 
circumferential edge area of the lower edge face of the aforementioned permanent magnet and 
being extensionally provided in the shape of a flange. 

[0014] 

Operation of the invention 

The resin, which is extensionally formed in the shape of a flange covers even the outer 
circumferential edge area at both end faces of the permanent magnet in a cylindrical shape, 
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therefore, the possibility for the stator yoke, for example, to contact this edge area and to result in 
chipping, cracking, and breaking, for example, can be reduced. 

[0015] 

The resin can be extensionally provided in this manner in the shape of a flange by 
forming projections at the bottom part of the molding die, and providing a gap between the lower 
edge face of the permanent magnet and the bottom face, which allows the resin to enter around 
said projections. 

[0016] 

Or, it can be attained by supporting the lower edge face of the permanent magnet by a 
supporting member, which is provided in a manner so that it can come in and out of a hole area 
formed at the inner face of the molding die, and by providing a gap between this lower edge face 
and the bottom face of the molding die. This supporting member is provided with an inclusion of 
a spring, it can go into the molding die through the utilization of the pressure of the resin that is 
poured in, and it can return to the original position by the restoring force of the aforementioned 
spring when a molded rotor is taken out of the inside of the aforementioned molding die. 

[0017] 

Also, instead of the aforementioned supporting member, the lower edge face of the 
cylindrically shaped permanent magnet can be supported by a spacer, and resin can be 
extensionally provided in the shape of a flange through gaps of the spacer. In this case, the 
spacer is integrally anchored at the edge face of the permanent magnet of the rotor that is 
manufactured and remains. 

[0018] 

Also, the resin can be extensionally provided in the shape of a flange all the way to the 
outer circumferential edge area at the edge face of the cylindrically shaped permanent magnet 
without using the aforementioned supporting member or spacer by press-fitting a permanent 
magnet into a molding die and supporting the permanent magnet by the face pressure during the 
press-fitting. 

[0019] 

Application examples 

Application examples with respect to inventions 1 and 2 will be explained based on 
Figures 1-4. In a rotor indicated in Figures 1 and 2, two cylindrically shaped permanent magnets 
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(1) are arranged in parallel in the longitudinal direction of a shaft (3). These permanent magnets 
(1) and the shaft (3) are connected and anchored together by resin (7). More precisely, the shaft 
(3) is in a condition, in which it is inserted into a boss part (5), which is formed by the resin, and 
a rib (6), which is connected to boss part (5), is integrally connected to the resin (7) at the inner 
circumference of the permanent magnet (1). 

[0020] 

This resin (7) forms flanges (1 1), which reach all the way to the outer circumferential end 
area at both edge faces of the cylindrically shaped permanent magnet (1). More precisely, at the 
lower edge face, as illustrated in Figure 2, a part in a radial shape (13) is formed at a pitch of 
120° in the direction of the circumference of the rotor. The tip of each part in a radial shape (13) 
reaches the outer circumferential edge area. Then, the edge extends in the direction of the 
circumference and forms a narrow ring shaped part (1 5). The size of this ring shaped part (1 5) in 
the direction of the radius is about Vz the thickness of the cylindrical permanent magnet (1). A 
recessed part in a near fan shape (17) is formed between radial parts (13) and it is not covered 
with the resin (7). 

[0021] 

In this application example, the aforementioned recessed part (17) is not formed at the 
flange (1 1) at the upper edge face of the permanent magnet (1) and there is no area of permanent 
magnet (1) exposure, but a recessed area (17) like that of the lower edge face can also be formed 
at the flange (1 1) at the upper edge face of the permanent magnet (1). 

[0022] 

The rotor illustrated in Figures 1 and 2 is manufactured by forming a projection in the 
shape of a near fan (not illustrated) at the bottom of the molding die. More precisely, as in the 
prior art, the aforementioned cylindrically shaped permanent magnets (1) and a shaft (3), which 
is positioned at the center of the cylinder, are vertically positioned within a space in the shape of 
a column in the molding die. A spacer (2) is provided between the two permanent magnets (1), 
and a permanent magnet (1), spacer (2), and permanent magnet (1) in this order are positioned in 
a state in which they are laminated together in the longitudinal direction of the shaft (3). Three 
near fan shaped projections are formed at the bottom part of this molding die at an interval of 
120° each. The edge part in the direction of the radius of the near fan shaped projection contacts 
about V2 of the thickness of the lower edge face of the permanent magnet (1) and provides 
support. This contact positions the permanent magnets (1). 
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[0023] 

When the resin is injection-poured after positioning the permanent magnets (1) and the 
shaft (3), the resin passes through gaps among the projections and enters around and reaches all 
the way to the outer circumferential edge area of the permanent magnet (1). Through this, the 
radial part (13) and the ring shaped part (15) of the flange (1 1) are formed. It is not necessary to 
form projections for positioning at the upper edge face of the permanent magnet (1), therefore, 
the aforementioned recessed part (17) is not formed, and the entire upper face is covered by the 
flange (1 1) of the resin (7). 

[0024] 

As explained above, in the application example in Figures 1 and 2, the recessed part (17) 
is formed at the lower edge face of the permanent magnet (1) and although an edge face of the 
permanent magnet (1) remains exposed, the outer circumferential edge area is covered by the 
resin (7), therefore, areas that easily come into contact with other parts, such as an adjacent stator 
yoke, for example, during the assembly of a stepping motor, for example, can be protected, and 
the occurrence of chipping and cracking can be avoided. Even when a rotor is accidentally 
dropped, the possibility for breaking can also be reduced. 

[0025] 

In the application example above, the projection, which supports the lower edge face of 
the permanent magnet (1), is in the shape of a near fan. Accordingly, the recessed part (17) is 
also in a near fan shape. However, as in another application example indicated in Figures 3 and 
4, projections can also be formed in the shape of a small column or in a semi-spherical shape so 
that the recessed part (17) is made small, and the exposure area of the edge face of the permanent 
magnet (1) can be made small. 

[0026] 

The number of projections in the application examples above was 3 (Figures 2 and 4), 
however, it may be 4 or more in other application examples that are not indicated by figures. 

[0027] 

Furthermore, the number of permanent magnets (1) was 2, however, it may be 1 or 3 or 
more in other application examples that are not indicated by figures. 
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[0028] 

Next, an application example with respect to inventions 3 and 4 will be explained based 
on Figure 5. More precisely, projections were provided at the bottom part of the molding die (9) 
in the aforementioned application examples, but this application example is equipped with 
supporting members (19), which can come in and out at the inner circumference at the bottom 
part of the molding die (9). In this application example, this supporting member (19) is a 
cylindrically shaped movable pin, which is positioned sideways, and is provided inside a 
cylindrically shaped hole part (21), which is formed at the side wall near the bottom part of the 
molding die (9), with inclusion of a spring (23). Four, for example, of this supporting member 
(19) are provided, and they are provided in the direction of the circumference of the inner 
circumference at the bottom part of the molding die (9) at equal intervals. A spring (23) with a 
spring constant that allows it to be sufficiently compressed by the pressure of the resin, which is 
injection-poured, and which can go into the hole part (21) is selected. Injection pins (25) are 
provided at positions that do not interfere with the 4 supporting members (19) that are provided. 

[0029] 

As the resin is injected, the space between the permanent magnets (1) and the shaft (3) is 
gradually filled with the resin. The resin eventually reaches the bottom part of the molding die 
(9), and the pouring pressure of the resin also reaches the supporting member (19). The 
supporting member (19) by this pressure moves against the restoring force of the spring (23), and 
goes into the hole part (21). The permanent magnets (1) become supported by the resin, which 
has been poured in, before this time of going in, and a gap is maintained between the lower edge 
face of the permanent magnet (1) and the molding die (9). The resin that has entered this gap is 
formed in the shape of a flange at the entire lower edge face of the permanent magnet (1). 

[0030] 

In the application example in Figure 5, the supporting member (19) goes into the hole 
part (21) through the utilization of the pressure of the resin, which is injection-poured, however, 
in another application example that is not indicated by figures, the supporting member (19) can 
be constructed so that it is moved by an electric or mechanical measure, and it can come in and 
out of the hole part (21). In this way, the supporting member (19) can go in and out while 
adjusting the timing of the injection as well as the maintenance of the pressure of the resin to the 
operational timing of the electric or mechanical measure. 
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[0031] 

Next, an application example with respect to inventions 5 and 6 will be explained based 
on Figures 6-8. More precisely, in the application examples above (Figures 1-5), projections and 
supporting members were provided at the bottom part of the molding die (9), but in this 
application example, a spacer (27) is arranged at the bottom part of the molding die (9), and this 
spacer (27) is integrally anchored to the rotor after resin injection molding, and it becomes a part 
of the rotor. 

[0032] 

This spacer (27), as in Figure 7, for example, consists of a protecting flange part (29) 
which completely covers and protects the lower edge face of the cylindrically shaped permanent 
magnet (1), an insertion part (31) in a short cylindrical shape which is inserted at the side of the 
inner circumference of the permanent magnet (1), and an engagement part (33), which sticks out 
inward from the edge part of the insertion part (31) and engages with the interior of the resin. 

[0033] 

This spacer (27) is positioned at the bottom part of the molding die (9), the lower edge 
face of a permanent magnet (1) is mounted on top of it, and they are positioned together. The 
spacer (27) and the permanent magnets (1) are connected and anchored together by the resin that 
is afterwards poured in. In this application example, the engagement part (33) of the spacer (27) 
has a bite-in engagement with the resin in particular, and this helps integral anchoring between 
the spacer (27) and the resin (7). 

[0034] 

The upper edge face of the permanent magnet (1) does not require a contact for 
positioning like the lower edge face, therefore, it does not have to be provided with a spacer (27). 

[0035] 

In the application example in Figures 6 and 7, the spacer (27) covers and protects the 
entire lower edge face of the permanent magnet (1), however, as shown in Figure 8, one can also 
be used, in which only a specific distance is provided between the lower edge face of the 
permanent magnet (1) and the bottom part of the molding die (9). 

[0036] 

More precisely, the spacer (27) in Figure 8 is in the shape of a thin ring, which is in the 
shape of a zigzag wherein recessions and projections are repeated in the longitudinal direction of 
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the shaft of the cylindrically shaped permanent magnet (1). A space is assured between the 
aforementioned permanent magnet (1) and the bottom part of the molding die (9) of height H in 
the longitudinal direction of the shaft, which space is possessed by the step difference in recessed 
and projection area. This spacer (27) is also integrally anchored when imbedded into the resin 
(7). The resin during molding passes through gaps in the zigzag shaped spacer and is 
extensionally provided in the shape of a flange towards the outside in the direction of the radius. 
This part, which is extensionally provided in the shape of a flange, reaches to the inner 
circumferential wall of the molding die (9) and covers all the way to the outer circumferential 
edge area at the lower edge face of the permanent magnet (1). 

[0037] 

The shape of said spacer (27) is not limited only to those shown in Figures 7 and 8, and 
various other shapes can also be considered. In brief, a type that covers the entire lower edge 
face of the permanent magnet (1) by the spacer (27) may have a material or a shape that assure 
an integral anchoring with the resin. Also, a type that covers the lower edge face by the part of 
the resin in a flange shape, which resin passes through the spacer (27) and is extensionally 
provided, is acceptable if a space of specific height may be assured between the lower edge face 
of the permanent magnet (1) and the bottom face of the molding die (9) such that the resin 
sufficiently enters around the lower edge of the permanent magnet (1) and can be extensionally 
provided. 

[0038] 

Next, an application example of invention 7 will be explained based on Figure 9. In the 
application examples above, the lower edge face of the permanent magnet (1) is supported by 
accessories to the molding die (9), such as projections, supporting members (19), and a spacer 
(27), for example, or a measure separate from the molding die (9), however, in this application 
example, the permanent magnet (1) is press-fit into the molding die (9), and the permanent 
magnet (1) is supported by the face pressure between them during molding without using the 
aforementioned accessories and separate measures. 

[0039] 

More precisely, when the outer dimension of the cylindrically shaped permanent magnet 
(1) is about 18 mm, and the thickness is about 1 mm, for example, the column shaped space of 
the molding die (9) is formed so that its inner diameter has an overlap of about 10 um (this 
fastening value generally is allowed up to about 50 [xm) with the outer diameter of the 
aforementioned permanent magnet (1), and the permanent magnet (1) is press-fit into the 
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molding die (9) with the outer circumferential face of the permanent magnet (1) then having 
strong contact with the inner wall of the molding die (9). Through the face pressure between the 
outer circumferential face of the permanent magnet (1) and the inner circumferential face of the 
molding die (9), the permanent magnet (1), which is press-fit to a specific depth, is supported. A 
spacer (2) is inserted between the permanent magnets (1). Through this, a specific space (35) can 
be provided between the lower edge face of the permanent magnet (1) and the bottom part of the 
molding die (9), and the resin, which is injection-poured through this gap (35), enters around the 
lower edge face of the permanent magnet (1) and is extensionally provided. 

[0040] 

In this application example, permanent magnets (1) can be positioned just by press-fitting 
the permanent magnets (1) and the spacer (2) into the molding die (9), therefore, the resin can 
enter around the entire lower edge surface pf the permanent magnet (1) and is extensionally 
provided in a flange shape and covers without the lower edge face of the permanent magnet (1) 
being supported by a separate measure. 

[0041] 

In the application example in the aforementioned invention 7 in this application, 1 or 3 
ore more permanent magnets can also be used instead of 2. 

[0042] 

A hollow part formed for reducing weight (around the boss part (5)) is indicated in the 
cross-sectional figures of the rotors shown in Figures 1, 3, and 6. These hollow parts are formed 
by a projecting part provided at a male die, for example, which is attached over the molding die 
(9) shown in Figure 5 or Figure 9, however, the projecting part is eliminated from the illustration 
to simplify the figures. 

[0043] 

Effect of the invention 

As explained above, through this invention, resin which connects and anchors a 
permanent magnet with a shaft is extensionally provided all the way to the outer circumferential 
edge area at both end faces of the cylindrically shaped permanent magnet, and this reduces the 
possibility of the outer circumferential edge area coming in contact with the stator yoke, for 
example, during an assembly of a stepping motor, and chipping and cracking, and the possibility 
of breaking when the rotor is accidentally dropped. 
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[0044] 

The resin is extensionally provided all the way to the outer circumferential edge area in a 
flange shape as above, therefore, the formation of projections at the bottom part of the molding 
die offers a practical manufacturing method for manufacturing a rotor for stepping motors that is 
difficult to chip, crack, or break. 

[0045] 

By providing supporting members, which can come in and out, at the inner 
circumferential face of the bottom part of the molding die instead of the aforementioned 
projections, the part of the permanent magnet that comes into contact with the aforementioned 
projection can be prevented from exposure without being covered by resin. 

[0046] 

By particularly providing the aforementioned supporting member with an inclusion of a 
spring, which energizes the supporting member in the molding die, and designing said member 
to go into the inner circumferential face of the molding die against the force of the 
aforementioned spring by the pouring pressure of the resin at the time of injection molding, the 
supporting member can be moved by just pouring the resin in, the supporting member 
immediately returns to the original position after taking a molded product out, and the operation 
can be simplified. 

[0047] 

Also, by covering all the way to the outer circumferential edge area at the lower edge 
face of the permanent magnet by the part of the resin in a flange shape, which passes through a 
spacer as the edge face or gaps in the spacer and is extensionally provided, an exposed part can 
be prevented from remaining at the edge face of the permanent magnet by a more simplified 
measure than providing the aforementioned supporting member which can move into a hole. 

[0048] 

Furthermore, it displays various types of effects, such as not leaving an exposed area that 
is not covered by resin at the lower edge face of the permanent magnet, for example, without 
using the aforementioned projections, supporting members, or spacer, for lifting up the bottom 
face of the permanent magnet from the bottom part of the molding die at a specific distance but 
by press- fitting the permanent magnet into the molding die, for example. 
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Brief description of the figures 

Figure 1 is a cross- sectional diagram of a rotor for stepping motors for indication of the 
first application example with respect to invention 1 or 2. 

Figure 2 is a diagram of the lower edge face of Figure 1. 

Figure 3 similarly is a cross-sectional diagram of a rotor for stepping motors for 
indication of the second application example. 

Figure 4 is a diagram of the lower edge face of Figure 3. 

Figure 5 is a cross-sectional diagram showing an application example with respect to 
invention 3 or 4. 

Figure 6 is a cross-sectional diagram showing an application example with respect to 
invention 5 or 6. 

Figure 7 is a partially cut off diagonally viewed diagram showing an application example 
of the spacer used in Figure 6. 

Figure 8 is a diagonally viewed diagram showing another application example of the 
spacer used in Figure 6. 

Figure 9 is a cross-sectional diagram showing an application example of invention 7. 

Figure 10 is a cross-sectional diagram of a conventional rotor for stepping motors. 

Figure 1 1 is a cross-sectional diagram of Figure 10. 

Figure 12 is a diagram, which explains the manufacturing method of the rotor in 
Figure 10. 

Explanation of symbols 
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Permanent magnet 
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Shaft 
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Boss part 
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Resin 
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Molding resin 


11 


Flange 


13 


Part in a radial shape 


15 


Ring shaped part 


17 


Recessed part 


19 


Supporting member 


21 


Hole part 


23 


Spring 


27 


Spacer 


29 


Protecting flange part 
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Figure 4 
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Figure 7 




Figure 1 1 



